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(54) [»W©€«t] V*M/'79 1 &m 



(57) («HE«) 

[8?**^©] *KD-f>«-#iNVii:±oTGN 

DtVDDl P 0 1T'^fk-r-5ffl«ff ^fiOA^ff ^'y- h 
S2CONMOS h7>yX^Nl, N2t. V — X*<V 

dd 3 csgssny- h*«»rai"r* h7>->*x^co 

*f >(=&&J*tt£tt£tf£tt-rNll. S2WPMOSh 
7>->7?Pl. P2i. y-h^VDD2{rtg^$n 
HK>*«S1, S2(DNMOSh7>xX^n&Hl^ 

x^pi, p 2©s Ku-f >£tg$asnfc*f£ft-rss 

3. S4CDPMOS h7>->*X^P 3. P4££RSA 
;;T. VDD3>VDD2>VDD1T«5, 



VDD2 VDD3 VDD3 VDD3 




(2) 
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ismmi) GNDtmi<Dmmmi£ (vddd m 

^2^)-®faMOSh7>^^(!:, V-X*<*3 

c^m^«EE (vdd3) «i»«sny-h*wisi-r*h 

2<Dmmmiz. (vdd2> izmmitip^-r >^mm 
<t««eanv-xd^E» i a»»2os»»tSMo 

S^S4OS»9tiM0S h7>yX^tS«^ mf 
IBVDD3, VDD2, VDD10J6»KiHt VD 
D3>VDD2>VDDl«i:*0, SUES! 1 *fc 
(iS2co-®mSMOS h7>y'X^(DKK>/i^aj 

[»**2] StlEGNDi: VDD lBTBmSl 
<?M >A-^t. miSGNDtVDD3W"Cftf^-r-6JB 
2 O-r >/\*-^<h£*rU ittlEil 1 £K >rt—9<D\f) 20 

x*i*«ii»E»io-itBMos h?>y^*oy- 
oy-n:tnfft»«sft t aMaiB2<B— *«s!mo 

S h 7>yX^cD H U"f >^fl8s2S2(0-r >/\'— *CDA 

n & a 77 -t s c t * m t r * it * « 1 fi e« <z> u 

cOS*f«mSMOS h7>yX^(hg2O-«tIM0 

[»3R«4] ME— a»«S!MOS h7>yX^WM 
OSh7>yXm0, lfflER*MI«S!MOS h v> 

y'X^^PMOS h7>^xm5:«ts#»tn 

So 

[«W<7)»»lfcB891] 4 0 
[0 0 0 1 ] 

[0 0 0 2] 

[ffi*<&ftffi] ifi^^LS I (#®*««fm!S) "CIS. 



fz&> L S I ft»*6W»i:fi§€Ul*T4«fll»OT 

t, i nv i uls i cortgsmaa^s i waassiEVD 

DlTlBSnsSlOO/t-^TftO, PMOSh 
7>y'X^Pl liNMOSh7>yX^Nl 1$CM 
OSftttU LSI*^fi§IN^Sn, 
(t^S:S5*S 1 ICffi^TS^<7)T&^o S/i, INV2 

\*n&mm 1 i;m/Etf>?g 3 comasm v d d 3 x-mm 

£ft**2<B-r>/<-*T&0. PMOSh7>yX^ 
P 2 li:NMOSh7>vX^N2 2SCMOSSH 
U «S^[S 3«CA*$n*«^S:R|ELTa*OUTt 
LTta^T^)=bOT^^o fit, KE'fWt-? IN 
V KDitiJlt-f I NV30Wl:l/^x7^» 

*<ttaSftT*0, S^C^^TS 1 &tf§§2CDPM 
OSh^yyX^Pl. P2tSlRffS20NMOS 
h7>yX^Nl, N2T'M$ntl^ 0 
[0 0 0 3] «Ey7*»lt »*ttTIBl 

Sr>'S2(?)PMOSh7>yX^Pl, P2coy— ht 

IBM l&tfSSI2£>NMOS h7>^X^N 1 . N20& 
KU-f >**»lfcS*rO»* 0 SiEPMOS h7>yX^ 
pi, P2^;-xttVDD3i:«8Sh, NENM 

OSh7>yX^Nl, N2 0)SV-X«GNDi:«a 
fit, WENMOS b^>:xX*N 1 . N2 
O&y— MiiME» 1 <ZM >A— * I NV 1 cDAJf I N 
iffl*Tft*®,£S 1 K«iffiSftS 0 &;fc, SJENMO 
Sh7>yX^N2(OHH >temHB3! 2 O-f >rt—9 
I NV20A*t*§8*S 3(C«ttS*lTlrV^ 0 
[0 0 0 4] C<D'&M<Dl"<)l>>'7*\Bl2&<DW)fc$:m4 
COIN. S2, S3, OUT(0«»H*#BHLTie^r 
(f^IN^GNDl/^JKDP?, NMOSh7>yX 
^Pl, PMOS h7>yX^P2{j;ONlT^f), N 
MOSh7>yX^N2, PMOS h7>yX^P 1IJ 
OFFlTl^o If IN^GNDI/^bVDDl 
U^JHlXffcLfcS*. NMOSh7>yX^N2liON 

tsttfci: i N7&>5tf>fi*§«:£ i <tm >/\*— 9 i nv 

1 l:ioTGNDU^t&0NMOS h^>v ? X^N 
lteOFFT^o NiMOSh7>yX^N2, 
PMOS h7>yX^P2li*i:ON«lt*5, 
COBSSiittSS^SSn^) NMOSh7>yX^P2^ 
^PMOSh7>yX5'P2J;0 h ^ > vX^flBA^n 
Si*S 3(0«ettGND*r6l^r6lA^. Sn*S 
3C7)mf4^GND7j[Sl(Cf^]^^ CchTPMOS h^>v 
X^Pl^ONlt, Hfj£S 2(DSfittVDD 3 
<hfc9* PMOSh7>yX^P2liOFFt§ 9 PM 
OSh7>yX5'P2^0FFt§C(!:T, gp,£S3<£> 
ttffittGNDIx'^Ut&O. HfOUTIiVDD 3 1/^ 
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[0 0 0 5] 

7>yX^P2, PMOSh7>yX^Pl^'-hi 
J££te5®5*S2. S3<Z>m&t4, VDD3-GNDPa1 
T*S!jf£LTl>£&, fS^ I N^GNDU^JI/7^ VDD 
1 IssOHZ&itLfzmiZ. NMOSh7>yX^N2(i: 
PMOSH7>yX^P2^CON«i(!:r c i:0. Z.<D 
miZVDD 3 tGNDcDfajllPMOS h7>yX5'P2 »o 
tNMOS h^>:xX^N2£iILTSj§^rt^<DS 

ns^^^g****,, dOct^^sii«sst(i. nmo 

Sh7>y7^Nl, N2^PMOSh7>yX^P 

< x7><*£<&9, l s i <Dmmmitzmz>±T~ft&L 

<ftt><> ^IC. VDD 1 £VDD 3co@<ill^*:#u« 
[0 0 0 6] *fgfWtf>gfftte, z/y?&$:mfcTZ> ™ 

[0 0 0 7] 

KI4, GNDt*l(OtMEVDD llB-C*ffr**B 

->U<GNDII»ttaftfc#*te-r* l &VIB2<0— iW 
iSMOSh7>yX^t, V-Xrt*3£ 3 V 

-f >lcX«tttt$nfc#*&T!B l Rtf* 2 <£>£*f^l 
SMOSh7>yX^d:, Y- h *«JB 2 comaSS/E V D 
D 2 (CttttSft K K >***IE* l 2 <B-W*ffl 

mos h7>y^^oSHK ><tigj&£nv-xa*fia 
ess i Rztm 2 (DfcnmmmM os h^>>?x^co&h 
i/<><t»«snft»saf*3sv»4©s#*«i! 

MOS h7>^X*££MA, H9EVDD3, VDD 
2. VDDllHfijctl/^. VDD3>VDD2>V 
DD 1<7>H*K»0. WESI1 Sfctt»2<B-*«S!M 

os h7>^x^(DKK>*^ffiAi^$ai*rsu 40 

[0 0 0 8] SilEU^^'>7^SClI*f UT. GNDtV 
DDlPflTKlfftSSlcOOA-^t, GNDdrVD 
D3PiST»f£T*!l§2cD<>A'-?££WU SJESl 
©<>M-?(DA*W:lltEA*B^A*Sn, ffiE 
3S l co< >/x-*<&Aa«MtffiEJfl I O-MSMO S 

mos h7>yx^i7)y-h{:'5-nfn^sn. we 



4 

Z>o BQESS1 RVJB2 0ft-»«fflMOS h7> 

ixX*<hJ£*Hg®£JMOS h ^>^X^(7)^n^tlC0^ 

[0 0 0 9] -81IMOSh7>yX^ 
^NMOSh7>yX^(i:l, SJ**SS!M O S h =y > 
yX^^PMOS h7>yX^tlt«&i:, SS3&tf 
S54COPMOS h^>>*X*£;{i!t;^ -5-<oy— hSflEi: 
LTVDD2*aJJPLfcCt(C«kf3. SlS^S2^)P 
MOSh7>yX^oy-h«EIJVDD3- (VDD 
2 + §l3&tf§l4caPMOS h7>^X^C7)L#U{im 
IE) tftoy-h • V-xriB*ffi*fi<fflA*£ia<T 

PMOSh7>yX^<i:Sl0NMOSh7>yX^ 
Pfl, Xtt. S20PMOS h^>>?X^ch^2cONMO 

*^t^lWS2(?)PMOSh7>yX^(0 

$ < T# h 7 > v X ? it< X* 'hS < R«-e* 5 i l > 3 

[0 0 10] fc*5 % *»W=i6t*«tlfiLT. ^pW¥6 
- 3 1 8 0 5 5#4i««rE««>U^y-7^[aaTJ4. 
*S^S3MS40PMOS h^>;>*X*{;:*fJ£"r 
S»3Stf»4(0^yf> y«fS»8 L fc«fiW<E 

>y*fSON. OFF©]^T£«f£T&£*:#K Mft 

tSCtCft^o C0)*(C*5^T, *S89JTt4. ^3Sl 
CJCffi4 0)PMOS h7>yX^oy- Mlti V D D 2 £ 

[0 0 1 1 ] 

§S 1 CM >/*— * I N V 1 ftt«B2<D*f 
>A— 4M NV2l4a*tmi;Ta0. Si 
^INVIBLS I coi^gemi^Ta^S 1 (DUMME-V 
DDlTHBSn, PMOSh7>yX^Pl ItNM 
OSh7>yX^Nl l^CMOS^L, LSI*6 
{f^I NtfArtSft- ^cD£G<i^£fin,£S 1 \ZthtJT 
^t)COT*^ 0 »2(D<>/^INV2Bn« 

mmtmcnj£<Dm 3 ^>«jmiev d d 3 T»»2*a. 

PMOSh7>yX^P2 1 tNMOS h7>yA^N 
2 l$CMOSffi8L, Si 4 aS4i:A*SftSi^Sg 
IELTttl*0UTtLTfflftt*t)O-C*4. tLT, 
ml ESS 1 CO-f >/1— * I NY 1 <DtiHl£&2<D'f >A- 
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[ooi2] mzi"<)ii'y*mt* -en-?n*f£&T 

Sl&^2(0PMOSh7>yX^Pl, P2t, ^ 
C<§S3fttfgl4(7>PMOS bzr>i?7s9P 3, P4 
ch, SlMS2(ONMOSh7>yX^Nl, N2i 
TirtSftTl^. l»ESBlfttX»2«)PMOS 
fxX^Pl, P 2 ©y- h t H K >U5l JCXSftgji 

*0&V-Xtt«iSVDD3^«ittS*lT^^ 0 
*&. SHK>llftfiS2, S3, "T«cto^y-h$ 

fti«ai/t»2ot»tflEVDD2 iz&Gtztirzmm 

S3Syi4«PMOSh7>yX^P3, P4CD&V 

$bi:cnbS3W^4^PMOs 
h^>^x^P3. P4<oftKu>r>ttiKHBjBiaacjB 

2 CDNMO S h 7>yX^N 1 , N2©KK>«C»« 
StlTt^, WfeSlfttf3i2(Z>NMOS h7>vX^ 
Nl. N20)*V-XttGNDl:M*n. ^fcutl^ 
SlR^»2ONM0Sh7>yX^Nl, N2 0&y 
— httfiiJIHS 1 (O-f >/1— * I N V 1 COAJ] I NCDAtJ 

mt. hi»t***as iir*«Eati*. men 

MOS h^>v^^N2<Z)KK>tt8aiH<>/N*— ^ I 

WI3VDD3, VDD2. VDD1, GNDOfE 
U^M*fri5VDD3>VDD2>VDD 1 >GND 

tO 0 1 3] JW±(7)^^cOU^;yi>y^Iojg§coiiif^^:EI 
2JZ*r«jSS 1. S2, S3, S 4 (hffi^OUTCDg- 
»»H*#JHLTBMIiT*. «c*s, H4 3 , VT' ttSB3 
Stfi40PMOSh7>yX^P3, P40Lf^fl[ 

NMOSh7>yX^N2Hy-hi:GNDl/ 
WAASn^ftftOFFL, NiMOSh7>yX^ 
N l|jy-H:VDD l*^Sft*fca60NT*. d 
ttK^O* PMOSh7>yX^Pl, PMOSh7> 
->*X*P 3teOF F U PMOSh7>yX^P2, P 
MOSh7>yX^P4ttONt5„ «§IN^GND 
I^^WbVDD 1 U^McSEfLL/iB?, NMOSh7 
>^X^N2ttON-r*ttt>JC, »ASlttIN*»S 
CDff^OA*-^ I NV 1 SBfc-n&ttTGNDU'* 
^tft0NMOSh7>yX?NlttOFFt*. CCD 
S$NMOSh7>yX^N2, PMOSh7>yX^P 
4. PMOS h7>yX^P2ttONLT^tt!gfc' 4 
*<, NMOS h7>y'X^N2^PMOS h7>y 

mfifi, (VDD2+VT* ) OU^UrftriH^ PM 
OS h^>:xX^P 1 ^ONLTB^S 2<£>m{4teVD 
D3 l^Ut&O PMOS h7>yX^P2(JOFFT 
So PMOSh7>yX^P2^0FFTS(!:ln^S4 
JiGNDU^^t^OttS^OUTcDft^ttVDD 3 U"^ 

[0014] CCD^tC, NMOSh7>yX^Nld: 
PMOS K^>->*X^ P 1 PtfllCPMOS h7>yX^P 51 
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3£, NMOS h7>y'X^N2(!:PMOS ^7>yX 
*P 2BCPMOS h7>yX^P4*f*lfn»ttft 
«0>y- H«BEt LT««VDD2*BJJwr*CtT. 
H2 0»fPftJBA^«^ < t-5( Z% PMOSh7>yX^ 
PI, P 2<7>y- h«EEtLT(DBi*S 2. S3<7)U^ 
iHi, TVDD3- (VDD2 + VT' ) j PflTftfPL 
Tt>£&, PMOSh7>yX^Pl. P2c7)y— 

»0 TfePMOSh^/yX^Pl, P2(Oy-K V-X 

ik<DL S I OKtWnTflgitt*. 

[0015] ::t'. mzfzi&mm^niiLu^frcDmte 

*^(OPMOS h7>yX^^NMOS h^>:xX^ 
(I, NMOS K7>yX^5 PMOS h7>y'X^CI 

[0 0 16] 

20 [5B9JtB36MR] K±«aWLfc<t5^*IB*tt, SIM 
»2©-«fiiMOSh7>yX^<!:, §1 1 &tfSS 2 <£> 
g»**S!MOS H7>yX^T«fiSSft5l/^y7 

*mK\z* S3a^4^g*f«taMos h7>yx 

*S4H*U *>OCftSSB3fttf*4CDK»*«fflMO 
S h7>yX^^-M:VDD2 (VDD3>VDD 
2>VDD1) SAftLtitftLTl^OT, Sift 
^2 0g»*«iMOS h7>yX^^y- h«JEJ4 
VDD3- (VDD 2 +fg3fttftj§4cD£*fagS^MO 

s h^>'>*x^coL#^fimjE) taoy-h.y-x 

*K«-rs»Stt. ii^S 1 fttflg2CD&J5#>§m^MO 
S h7>yX^t-«SaMOS h7>vX*M<&flE# 
tt**<****B*t*o>t**, *«WTttSlS^B 
2<0g«itiMOS h7>y'X^CDy- K V — XPbI 
V>mK.&&< LTl^a, £fc 'h £ < # h"7>> 7 

x * +f-r x& /hs < R«-T# * ch i »5 aa* t> » & n s c 

£biC, S3R^3(Og»«SSMOS h7>yX^ 
Kte. — ^<Dm^U^)l (VDD2) ^^«&-r-5C0^T 

[HfficofiSm^IttB^] 

[HI] *%Wcou^;Uv^^®?Sco||jKsff^^(7)[pJKH 
[(23] S£*(7)U^;Uv7^®K^-*0iJcoiPi?sgix 5 fe 

So 

[04] ae*<OU^^->-7^®»<O&»c0lftffttlBS* 



(5) 
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N 1 S5 1 £>NMOS h?>zsX* 

N2 S2(^NMOSh7>yX^ 

PI ^l(DPMOSh7>vX^ 

P2 S2WPMOS h7>yX^ 

P3 S3^PMOSh7>y7^ 

P4 g4(OPMOSh7/yX^ 
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Nil, N 1 2 NMOSh7>yX^ 
Pll. PI 2 PMOSh7>yX^ 
INV1 g§l<7M>A-^ 
INV2 S2M>A-^ 
VDD1-VDD3 m^mJE 



im i] 



S2] 



VDD2 VDD3 



VDD3 



HEfi"" 




, OUT 



INV2 



m3] 




P2 1 



1 OUT 



I NV 2 



N2 1 



S2 



S4 



OUT 



nr. 



i 



VDD3 

VDD2+VT* 
VDD 1 
GND 

VDD3 

VDD2+VT 
VDD I 
GND 

VDD 3 

VDD2+VT" 

VDD1 

GND 

VDD3 

VDD2+VT 
VDD1 

GND 



VDD3 




[1*14] 



IN 



S2 



S3 



OUT 



a, 



-- VDD 3 
VDD I 

• - GND 



E: 



V- VDD3 

VDD1 
GND 



VDD3 
■VDD 1 
GND 

VDD3 
VDD 1 
GND 



(72) mm 



